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REPORT BRIEF
GULTON IMDUSTRIES, INCORPORATED
20.0 AMPERE-HOUR NICKEL-CADMIUM SPACECRAFT CELLS
WITH AUXILIARY ELECTRODES

Ref: (a) NASA P.0., $-23404-G
(b) Initial Evaluation Test Procedure for Nickel-Cadmium Sealed
Space Cells: HNAD 3053-TP324, 10 Apr 73

[. TEST ASSIGNMENT BRIEF

A. The purpose of this evaluation test program is to insure that
all cells put into the 1ife cycle program are of high quality by the
screening of cells found to have electrolyte leakage, internal shorts,
Tow capacity, or inability of any cell to recover its open circuit
voltage above 1.150 volts during the internal short test.

B. The 23 cells were manufactured for the National Aeronautics and.
Space Administration, Goddard Space Flight Center, under contract
number NAS 5-17365, by Gulton Industries, Incorporated, Metuchen,
New Jersey. A1l the cells had sintered, nickel plaque auxiliary
electrodes, located along the full length of the narrow face of the cell,
and were rated at 20.0 ampere-hours (manufacturer model number VO20HSAD).
The cells contain double ceramic seals, and were fitted with pressure
gauge assemblies prior to testing. The cells were designated into three
gr?$ps in which the amount of electrolyte was varied for each group as
follows:

Designation and Amount of Electrolyte

Group Number of Cells (cubic centimeters)
] ' 8 Control (69)
2 7 20% Increase (82)
3 8 40% Increase (106)

The testing was funded in accordance with reference (a).

C. Test limits specify those values in which a cell is to be
terminated from a particular charge or discharge, Requirements are
referred to as normally expected values based on past performance of
aerospace nickel-cadmium cells with demonstrated life characteristics.
A requirement does not constitute a limit for discontinuance from test.
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IT. SUMMARY OF RESULTS

A. The capacity of the cells ranged from 23.5 to 26.7 ampere-
hours during the three capacity tests.

B. During the capacity tests only one cell from Group 3
(106 cc electrolyte) was terminated from charge due to High voltage,
whereas the other cells of this group were terminated because of
high pressure (100 psia). Group 2 (82 cc electrolyte) had one cell
terminated from charge during capacity test #2 and three during
capacity test #3 due to high pressure.

C. The voltage requirement of 1.480 volts was exceeded by one
cell of Group 1 during the second and third capacity tests while
Group 2 had three cells exceed this voltage during the last capacity
test and Group 3 had one cell over 1.480 volts during capacity test
#2 and five cells during capacity test #3. Also, the end-of-charge
voltage of these cells was over this value.

D. During the auxiliary electrode characteristic tests, maximum
signal power was obtained with a 20-chm resistance; but a 47-ohm
resistance, approximately 92 percent of maximum power, was used as
requested by the Goddard Space Flight Center representative for the
remainder of the test.

E. The 24-hour average cell voltage following a 16-hour short
period, for groups 1, 2 and 3, was 1.196, 1.186 and 1.164 volts
respectively.

F. Average capacity out during the 20°C charge efficiency test
was 7.5, 6.8 and 6.7 ampere-hours respectively for groups 1, 2 and
3.

G. A1l cells exceeded the requirement of 1.520 volts during the
0°C overcharge test and two cells from Group 1 and one cell each
from Groups 2 and 3 were terminated from charge due to high cell
voltage (1.560 volts for 2 hours). Three cells from Group 2 and
seven cells from Group 3 were terminated due to high pressure
(100 psia). Average capacity out for groups 1, 2 and 3 were 24.3,
24.8 and 23.7 ampere-hours respectively.

H. ATl cells of Group 3 and two cells of Group 2 were
terminated from charge during the 35°C overcharge test because of
high pressure (100 psia). Awverage capacity out for groups 1, 2 and
3 were 20.1, 23.6 and 25.2 ampere-hours respectively.

ii
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I. Following the 35°C overcharge test, it was requested by the
Goddard Space Flight Center representative that the celis receive a
charge (1.0 ampere) at 25°C for 20 hours, followed by a discharge
(10.0 amperes) to obtain a measurement of the cells' efficiency at
this temperature. Average ampere-hour capacity out was 14.1, 14.7
and 15.4 ampere~hours respectively for groups 1, 2 and 3.

J. The cells exhibited no pressure decay during the open-
circuit stand portion of the pressure versus capacity test. Cells
of Groups 1 and 2 reached their voltage limit (1.550 volts) before
obtaining a pressure of 20 psia. Five cells of Group 3 also reached
the voltage limit before the pressure limit and two cells reached
voltage and pressure limits at the same time. One cell from this
group had a pressure gauge assembly leak and was charged to 1.550 '
volts. Average capacity in and out, for groups 1, 2 and 3, was 28.0,
29.9, 30.4, and 23.0, 24.4, 24.5 ampere-hours respectively.

K. Two cells were found to have leaks following test--cell,
S/N 529, at the base of its fill tube and cell, S/N 554, in its
gauge assenbly.

IIT. RECOMMENDATIONS

A. 1t was recommended that each group of cells (excluding the
leakers) be placed on a 1ife cycle test program to evaluate the effects
of increased quantities of electrolyte with 1ife performance.

B. 0On 24 October 1973, five cells from each group began 1ife testing
(Packs 10, 1E and 1F) on a 90-minute orbit (1-hour charge? at 20°C with
voltage 1imit control.
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RESULTS OF INITIAL EVALUATION TESTS
GULTON INDUSTRIES, INCORPORATED

20,0 AMPERE-HOUR NICKEL-CADMIUM SPACECRAFT CELLS
WITH AUXILIARY ELECTRODES

I. TEST CONDITIONS AND PROQEDURE _

A. ANl evaluation tests were performed at room ambient (RA)
pressure and temperature (25°C + 2°C) with discharges at the 2-hour
rate, and in accordance with reference (b), unless otherwise specified,
and consisted of the following:

1. Phenolphthalein leak tests (2).

2. Three capacity tests, third at 20°C; with internal
resistance measurements during second charge/discharge.

3. Auxiliary electrode characterization test.
Internal short test.

Charge efficiency test, 20°C.

Overcharge tests, 0°C and 35°C.

Pressure versus capacity test.

Qo ~N O > A

. Phenolphthalein leak test.
See Appendix I for summary of test procedure.
II. CELL IDENTIFICATION AND DESCRIPTION

A. The cells were identified by the manufacturer's serial numbers
and placed in pack configurations according to the amount of electrolyte
in each cell. The designation of the cells into groups and temporary
pack nunber they were tested under is as follows:

Designation and Amount of
Group Pack No. HNo. of Cells Electrolyte {cc’s)

1. 500X 8 Control (69}
2 501X 7 20% Increase (82)
3 502X 8 40% Increase (106)

-~
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B. The 20.0 ampere-hour cell is rectangular with average
physical dimensions as follows:

Height (in.) Length {in.) Width (in.
6.889 0.912 2.999

The weights of the cells varied according to the amount of
electrolyte and these are listed in Table I.

C. The cell containers and covers are made of stainiess steel.
The positive and negative terminals are insulated from the cel}
cover by ceramic seals and protrude through the cover as solder-
type terminals.

D. The auxiliary electrode is a sintered, nickel plaque
lTocated along the full Tength of the narrow face of the cell.

IIT. RESULTS--THE FOLLOWING WAS CONDENSED FROM TABLES I THROUGH VII:

A. Leak Tests--Cells, S/N 529 and 554, had a leak at the base
of the fill tube and in the gauge assembly respectively.

B. Average Capacity (ampere-hours, AH):

GROUP*

Type of Charge 1 pd 3
C/20, 48 hours RA 25.4 25.7 24.9
C/10, 24 hours RA** 24.6 25,2 25.2
C/10, 24 hours 20°C** 23.9 24.8 25.4

*AH Out.

**A11 groups had cells. exceed the voltage requirement of
1.480 volts and Groups 2 and 3 had cells terminated from charge due
to high pressure (100 psia). This data is shown in Table II.

C. Average Internal Resistance Measurement (mil1iohms):

GROUP
Measurement Taken ] 2 3
30 min. before end-of charge 4.6 4.1 3.9
1 hr. after start-of-discharge 4,2 3.6 4.0
3.9 3.8 3.8

2 hrs. after start-of-discharge
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D. Maximum power was obtained with a 20-ohm resistor during the
resistance characteristic test, although a 47-chm resistor was used
throughout the tests as instructed by the Goddard Space Flight Center
Technical Officer,

E. The 24-hour average cell voltage following a 16-hour short
period, during the internal short test, was 1.196, 1.186 and 1.164
volts respectively for the three groups.

F. Average capacity out duringlthe 20°C charge efficiency test
was as follows:

GROUP
1 2 3

AH Out 7.5 6.8 6.7

G. Average capacity out during the 0°C overcharge test was as
follows:

GROUP*
1 L
AH Out 24.3 248  23.7

*A1] cells exceeded the requirement of 1.520 volts during
charge and two cells from Group 1 and one cell each from Groups 2
and 3 were terminated from charge because of high cell voltage
(1.560 volts for 2 hours).

**Three cells from Group 2 and seven cells from Group 3
were terminated from charge because of high pressure (100 psia).

H. Average capacity out during the 35°C overcharge test was as
follows:

GROUP :
1 A J**
AH Out 20,1 23.6 25,2

*Two cells reached pressure limit.
**A11 cells reached pressure limit.
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I. The Goddard Space Flight Center representative requested that a
charge efficiency test be run at 25°C with a charge rate of 1.0
arpere for 20 hours. The average capacity out following this charge
was 14.1, 14.7 and 15.4 ampere-hours respectively for the three
groups.

J. Average capacity in and out duri ng the pressure versus capacity
test is as follows:

GROUP*
1%* il Jhkk
AH In 28.0 29.9 30.4
AH Qut 23.0 24 .4 24.5

*No cells showed a pressure decay during the 1-hour open-
circuit stand following charge.
**All cells reached the voltage limit {1.550 vol ts) before
obtaining a pressure of 20 psia.
***Five cells reached their voltage Timit first and two cells
reached both limits at the same time. One cell had a gauge assenbly
leak and was charged to 1.550 volts.
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APPENDIX I

I. TEST PROCEDURE
A. Phenolphthalein Leak Tests:

1. This test is a determination of the condition of the
welds and ceramic seals on receipt of the cells and following the
last discharge of the cells (Cycle #7).

2. The cells were initially checked with a one-half of
one percent phenolphthalein solution applied with a cotton swab and
then placed 1n a vacuum chamber and exposed to a vacuum of 40 microns
of mercury or less for 24 hours. Upon removal they were rechecked
for leaks and then received a final check following test completion.
The requirement is no red or pink discoloration which indicates a
leak.

B. Capacity Tests:

1. The capacity test is a determination of the cells’
capacity at the C/2 discharge rate to 0.75 volt per cell, where C 1is
the manufacturer's rated capacity. This type discharge follows all
charges of this evaluation test.

2. The charges for the capacity tests are as follows:

a. /20, 48 hours, room ambient (R.A.), Cycle 0, with a
test 1imit of 1.52 wolts or pressure of 100 psia.

b._C/10, 24 hours, R.A., Cycle 1, with a test limit of
1.52 volts or 100 psia pressure and a requirement of maximum vol tage
(1.48) or pressure (65 psia).

~¢. C/10, 24 hours, 20°C, Cycle 2, with the same 1imi ts
and requirements as the charge of Cycle 1.

C. Special Resistance Characterization Tests for Auxiliary
Electrode Cells: :

1. The purpose of this test is to determine the resistance to -
be placed across the cell's auxiliary electrode and negative terminal

which will provide maximum signal when the cell is fully charged.

2. The cells are charged at C/10 for 24 hours at the room
ambient temperature following their initial charge/discharge cycle.
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and to stabilize the pressure between 10-20 psia. Resistance values,
between 10,000 ohms and 0.1 ohm are then placed between the auxiliary
electrode and the negative terminal. The cells are allowed a minimum
of 5 minutes, at each resistance value, to obtain an equilibrium
voltage across this resistance. This volta?e value is then recorded
and by calculation using the equation P = ES/R the resistance that
produces maximum power is determined.

D. Internal Resistance:

1. Measurements are taken across the cell terminals 1/2 hour
before the end-of-charge {EOC) on Cycle 1 and 1 and 2 hours after the
start-of-discharge of Cycle 2. These measurements were made with a
Hewlett-Packard milliohmmeter (Model 4328AK).

E. Internal Short Test:

1. This test is a means of detecting slight shorting conditions
which may exist because of imperfections in the insulating materials,
or damage to element in handling or assembly.

2. Following completion of the third capacity ‘discharge, the
cells are shunted with a 0.5-ohm, 3-watt resistor for 16 hours. At the
end of 16 hours the resistors are removed and the cells stand on open-
circuit-voltage (OCV) for 24 hours. A mintmum vol tage of 1.15 is
required at the end of 24 hours.

F. Charge Efficiency Test, 20°C:

1. This test is a measurement of the cells' charge efficiency
when charged at a low current rate.

2. The cells are charged at C/40 for 20 hours with a test
limit of 1.562 volts or 100 psia pressure. They are then discharged
and the requirement {s that the minimum capacity out equals 55 percent
of capacity in during the preceding charge. :

G. Overcharge Test #1, 0°C:

1. The purpose of this test is to determine the degree to
which the cells will maintain a balanced voltage, and to determine
the cells' capability to be overcharged without overcharging the
negative electrode.

2. The cells are charged at C/20 for 60 hours. The test
limits are cell voltages of 1.56 or greater for a continuous time
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period of 2 hours or pressures of 100 psia. The requirement is a
voltage of 1.520 or a pressure of 65 psia. The cells are then dis-
charged and 85 percent capacity out of that obtained in Cycle 3 is
requi red.

H. Overcharge Test #2, 35°C:

1. This test is a measurement of the cells' capacity at a
higher temperature when compared to its capacity at 20°C. This test
also determines the cells‘ capability of reaching a point of pressure
equilibrium; oxygen recombination at the negative plate at the same
rate it is being generated at the positive plate.

2. The cells are charged at C/10 for 24 hours with a test
Timit of 1.52 volts or 100 psia pressure and a requirement of 1.45
volts or 65 psia pressure. The cells are then discharged with a
requi rement that capacity out equals 55 percent capaci ty out as
obtained in Cycle 3. . :

I. Pressure versus Capacity Test:

1. The purpose of this test is to determine the capacity to
a pressure and the pressure decay during charge and open circuit
stand respectively.

2. Each cell is charged at C/2 to either a pressure of 20
psia or a voltage of 1.550. Recordings are taken on each cell when
it reaches 5, 10, 15 and 20 psia pressure. The cells then stand ocv
for 1 hour with 30-minute recordings and then are discharged, shorted
out and leak tested. '
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PHENOLPHTHALEIN LEAK TESTS
OVERALL Initial Following Hi Vac Following Test Completion
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Capacity Data

! Capacity Test 1 Capacity Test 2 - Capacity Test 3 (20°C)
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TABLE III

INTERNAL RESISTANCE AND SHORT TEST DATA

INTERNAL RESISTANCE (MILLIOHMS} -

INTERNAL SHORT TEST
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TABLE IV
Charge Efficiency and Overcharge Data

4 Charge Efficiency (20°C __{ Overcharge. Test (0%C) - Overcharge Test (350C)

2

© 2-p4 3/7a3d
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Sp 58/ /367 L0323 | 5 [ 22 % -oss 139 rs9:7 358 | /g V2s7e =05/ 1 192 | /390  F4s Lot 2o el oo | 76
o 55204367 |s75 | £ |76 %|—293 ¢ lls30| 52| o/ | 238 |- 202y 22 |/39/} 829 | 93 | /a0 1. g2 ) /9
Mo 553 /366 |0 s6r v V76 w|—ras |ty | o | w¢ 943 sl gy V392 839 | 3V /9L | rs0 | 22
© 5o N /368 gy | S [T k| - 033 4V isast|  p33 | 2¢ |23 |-.m3 L /3 (/¥a3) 573 | /9 |24 073 | 5
G;a-ﬁ'—ii Jo36s | g3 | Sy b2 | o027l s |ysas | cgwe| 571266 |07 | A oy T8 7Y /33| /2
o| 3p|r362].080 | B bt | .pvp |43 |rswr | 995 46 | 266 | o9 | 24 |/49/3 | S2T | 3p 1237 |25 | 7
S| 537 /363 | 028 o | ged]|—ados | S L5735 923 | 57 |asd | 2502 g \fosF ) .58\ 2 | 247 f/is_ 3
S 532/ 363 | o043 ;) | 7¢ |oox| 7 |rsusy 557 wela3a | /0 | 17 (4é| §78 | 97 |24/ | 34 | 22
A 5331/.367 . soF 174 | faw| g |t50 | Sgalmr ®lozy | 282 | 3L | 4/9) 24 1/04°|23.57 | 529 | 24
RN 537 L3648 |- 096 4 | ee® o2s | s rsas | .26y |258 | /37 2/ | /6] S| 43 233 |- 747 | 1%
W 538|347 )03 | f b6 Lot | g 1453 5 oo |23y | .gss)| /7 |1V | 837 Voo 23,3 |- 253 | 2/
D T s3q (/345 |0 | 5 168 #|=pag | & V1ol 26 V103|230 | L2098 | 6o /932 272 |0 24,57 . 343 | 35 |
A 536 |/36# | 047 6 g ?| vob | & V15/F ] 432 (o0 23 ¢ 083 | o | A443¢ | .2y (/02 02_4},9‘ , 3263 29
o539 /365 o3 | 3 148|003 L5 fsns | HEE |\ 40l 23.8 | 458 | sy | LH30 ) S20 |7 1253 | 29s) 300
S| S0 1265 |:06r | a0 165 | ooz |20 {ris2r), svs e | 23.¢| . /1y | 57 |/435) 296 Yizs |2y 7 | 399 | 52
R sy (4363 |30 | /6 |48 | <002 | /6 | /68 ) ok |\ po®| 236 | . J05 | 2/ L5~ 328 \wrflass | /05 ) /6
sz /263 Loy | g 1é8 Loy | g9 lpsmw [ose |ys?l23.8 | /89 | 59 |fywo | 332 e 92573 | 384 | #4
Plsz /36y 1077 | & o8 #| 005 | ¢ |r525 | Sop | s\ ad2 | /5T | 4e 114357 263 |05 06,3 ) 442 g7
N Ssyg | 1365|009 | fp {6s*|.c05 [0 | 151G #58 | pp” ,2%0 c /75|37 | 237 | 327 /df’ 253 4o/ | 36
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TABLE V
PRESSURE VS. CAPACITY TEST DATA

. GanvrRoll CELLS 25‘ 4 Ny yey (2,544‘,_(
| serial No. NV 5y3 |Srs | sy gl 550 557 s | 553 ls585¢ 525 | 530 |£3, (532533 537 53p
Start-of-Charge, Pressd 5 | &~ | 2- 4 1 .¢ 2 | 7 pd vd il ! 3 « 13
AH in. to 5 PSIA [ o 2671 3.3 20,0247 0 (233 5.3 | 283 | /.7 |26.7128.3|/8.3 |250
Cell (volts) st Vot £ 523V fooapal Josbo | L5357} Lora | ) 40 A A A AV A A
Aux (volts). A3 03)| S35 . 036 ] +A53 | . /55 ).033 ] .060 354 22028 8073 L Sel | Dse | aPs
AH 1n _to 10 PSIA | R W) AR £.31 302 29,6
¢ Cell fvolts) L5555 L0548 [ 55T L52 L
Aux (volts) ST ST TR 2/ 2 XY
AH_in _to 15_PSIA ' ' N A, '
“Cell (volts) .
_ Aux (volts)
_AH in to 20 PSIA ;
| Cell (volts)
Aux - (volts}) : :
AH fn to V/L (1.55¥) (277 127.3 | 282 248 |27.8 | 24.3 | 292 |24.5 343 1200 1297 (29.3 |29.7 |29. 85295
L Aux (volts) AR A AN A AN Bag 1,257 1,243 | pas |22/ | 282 | 293
Press (PSIA) AR AN/ i 7 /2| & /7 7 sS4 s NN
30 Min OCV, Cell 1396 | 13951439 | /396 | /.357 1/.398 | /.397 | /.39% Loy 4397 /393 ) 1378 376 | 1. 358 Lo/
Aux (yolts) 2/9 1024651276 | 304 | 2303 1, 285 295 /7 B357 1 .305 | Bar ] . 297 . 284 -329 | 3
_ Press (PSIA) ™ ixy /s T ’4 2 /2| yul & 23| # 7| /5= 25| v7 | 23
inour ooy, cety ~ 1/.35F 1 /3871 /385 |/.388 | /387 | /3% | /387 | /-35¢ | 2354 | 2387 |/.386 | 439/ /387 | /3901 /-395 |
Aux (volts) 2 | 233 1A | Fos a2y | R83 | 295 | /72 355 | 283 | 283 {.agy | 2éx {304 | 395
Press (PSIA) /2 17 |l F Iz 4 2/ 7 Wa | /6| 2] /&1 25 |
ECD AH oyt ~ - |ARE 22 A 123.2, [236 228 234 |24 |RA.2 250 244 246 |2do |24 | ada |24«
|__Aux (volts) gy | 082 | 084 082 =13 |- /¢ 670 o5 S| 453 s37 V. /75 | 205 | v/ |23
‘Press (PSIA) g1 71 71 sr0-| & 61 21w o) 3. |7 | 0l 0 g 1 s
NA ~ Vor AYAsLaBle

* GND~RADC™ (SP 11/73)
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Y409 Ivercase Ceees

TABLE ¥ '
PRESSURE V5. CAPACITY TEST DATA

1 Serial Ng,

| 534| F36]|53F | S¥0 | S¥s |Soa| Sywy | Sy
Start-of-Charge, Press) 2 | - 3  ‘7‘_ 5 +* < 5 &
AH in to 5 PSIA 23,3 |25.¥ | /8.3 23.3
cell (volts) LSy S 7ol | L 5 Ji 557
Aux {volts) 0571 . /071.0/9 oy
AH in_to 10 PSIA 28.3 |29.21275 |24.7 28.3 | VA |28
Cell (volts) LS50z |81 | [ 485 | 1476 149 )
Aux (volts) OFs | sy | 0FF [obs 1092 /20
BH in to 16 PSIA | MA. |NA. | VA (N4 | N | 303 | NH
Cell {volts) - [0 | 1514 /5230
Aux {volts) . L o A3o 80 | /g
AH in to 20 PSIA 29.9 130.2 | 30.0 |30.7 . 346 i3/ +]3/0
1 Cell (velts) [.54p | LS5vg | L33/ /550 _ tswg | /11529 1550
“Aux (volts) 36 | /77 Ses | /50 | SEET] SEA G
AR 1n to V¥/L {1.55V) . | : Jo.7 | 19.5 3Lo
Aux {volts) . JED | /80 T
Press (PSIA) N Ex - ol
30 Min OCV, Cel LYIOVLAID L AH07 [ L) L fsbor | Astog [ stod | /aro]
. Aux {volts) AR A AN AN AN AN AN
Press (PSIA) .3/ | 3| 34| 3¥ 26| 45| 27| s
hour OCY, Cell Ldpp | 1397 1/.392 | Lo/ | A-3%2 | /395 | /.397 /359
_Aux_{volts) - P ARY AR 2 AR AR v AR AL
Press {PSIA) 32 | 33 36| 39| 24| H5 | 25| 45
£OD AH out A 01244 |24, 5 1244 1237 1249 |25 3 [ 248
_Aux_(volts) 67 | A5 frag |24 Roz | ddr [.232 ] Fos
Press (PSIA) 20 | /F | 23 2 fEy 23 AN

¥ inijf Assgmaty tesk- Curneed 7o 650 voirs

WA Wer AYA;J(AL?if'

©2+¢L 31330
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SET-KADC (SF 11/73)

SPECIAL RESISTANCE CHARACTERISTIC DATA ON THE MIARY ELECTRDDES

TABLE vI PART A_(Control Cells)

(SERIAL wi. SR Sifs oy B AVERAGE
GHMS YOLTS PRESS AVOLT.S PRESS | YOLTS PRESS VOLTS : PRESS | VOLTS | PRESS ‘JOLTS MILLIWATTS
10,0 |,57/ Bol|.880| 25 .80 2L . 877 07
5.000 | I8/ | 30|.889) 25 |80 24 884 W/
2,900 S3L | 3o 'fb".s‘ 2% 'Xffj 26 . 587 > 39
1000 878 30 |87 24 'fzf}li 24 ' . 8% 77
so0. . | §68 | 3, | . 847 24 | 8B 24 869 /57
20 L85\ 3p |8 | 24 VW85 24 , 845 F 57
9 oy | 3o | 784 | 24 | 873 a4, L S0 be %o
" AEAPSRET Iy 065 | £.0¥
ENZAEAEA RSPy 425 9,05
w0 | gl | as by 26| 27 757/
5 (/77| 3p /76| 25 |3 24 88 712
2 w99 | 30 |, 097 25 |22 | 26 , /06 5058
1V (063 | 30 |obo i 25 Lro78| 24 067 | #4F
05 low | 30 |r03p| 25 |057| 2k 043 | 375
0.2 lpsz | Bp |o23 | as | 03/ | AF 227 i
9 Vg | B0 |os7 |25 024 ] 2f 023 | 5y
Note: Al1 pressures in PSIA. POWER = %E:Watts 103 Mﬂ]l\:atts. : i_“l‘il]iwatt#

2-vL 9/1330
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TABLE VI PART B (20% Increase Cells)
ATeFiDC (SE 11/73) SPECIAL RESISTANCE CHARACTERISTIC DATA ON THE AUXILIARY ELECTRODES
USERTAL . S22 53 2 4733 AVERAGE
oHMS VOLTS | PRESS | VOLTS | PRESS | VOLTS | PRESS | VOLTS | PRESS YOLTS | PRESS VOLTS MILLIMATTS
10,000 |.g55| 3/ 1.863| 20|.576| o> 84§ v
5,000 .37/ | 3/ | .87 24 |.5F2] 47 . 578 20
2% [ 87s| 3/ | . 873 B4 .87 4| L 878 . 0
1,000 Lfé‘f 3/ | . 8e| 2¢ L5834 . 8§72 . 76
50 . |.9530 3/} 856 25! .870° 4%  §57 o/
20 Lozal 3/ | sl 287 (L5285 4 . 782 3.04
W | gan | 3/ | 60| 25 |y o> 456 y.07
S0 440 | B0 |  45¢| RS 5&3 o 2~ , 49> oLy
0 .292| 30| 30| 25| 39! ¥ , 324 5.3/
0 Vgl 30 |y | a5 e %/ P 229 5324
s 5| 30 | | 25| /89 4 5 o 74
2 | 30 | Lozg| 25\ w9 s/ 057 | 378
V oy 30 | opg) 23| 067| 4/ (055 | 303
0.5 { 03/ 29| .03/ 25| p52| 47 L 035 | 2.4
0.2 [ pa, | 29 |or9| 257 .024] 40 g2a Y i
5.0 Vory | 24 |45 25 1.4/9| ¥ 007 2 L7
Note: Al11 pressures in PSIA. PONER = .;.Hatts 103 ;41111\.{:1;3 T atts

2-v£ 9771330



FhT-KeDC (3F 11/73)

TABLE VI PART C (%0% Increase Cells)
SPECIAL RESISTANCE CHARACTERISTIC DATA ON THE AUXILIARY ELECTRODES

£l

Z-v¢ 2N330

LSERIAL 3. 54 S/ S > _AVERAGE %
G voLTs | PRESS | voLTS | PRESS [voLTS | PRESS |VOLTS | PRESS | VOLTS | PRESS VOLTS MILLIWATTS
1000 1, 83| sy | 25| wo | Fi| #s  £42 WX
5,000 |, 50| Sy 475| Yo | 879] ¥/ - b4 « /5
290 |.§@| 5y | .52/ Yo | Sy’ 7/ 957 37
1000 | Lg% sy | Sl 0 | B v . 83/ 45

0 | 785 | s | vswa| w70 o 772 | /./F
20 450 | ¥ | 58| vy | 456 o | . 673 2.2 b
LA AR, e . 59/ 3,45
80 LSR5 Sw | a5y 4/ %/3 < 2 . $54 ' -5.!-;72'.
307 | sy | el s | 279 s , 325 5.37
10 1 22z | s | /5| 4/ !/XJ; o 27 . As3 ,/,/,,'
5 S | TF | o9a| o | N Yo /25 3.33
2 g\ S | 056l 37 | .063) 4 L o7s | 2wy
V| eg| sy | 0321 F7 | d37| v L 893 ALty
0.5 | vgal 39 | orpl 35 | 023 S L4027 / F Ll
0.2 | ,pas| 8% | 00|37 243 | 42 . ds6 i
_ S gl S | wer |37 g0 | S 4/3 yi
Note: A1l pressures in PSIA. bOER = %Z_N-ms o3 Hilliwatts

¥ Ave kace ow %‘: Sefo anad Sga oma/l
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‘ TABLE VII
CHARGE EFFICIENCY DATA

CHARGE EFFICIENCY {25°C)

END-OF-CHARSE

END-0F-CHARGE END-OF DISCHARGE END-OF- CHARGE END-0F-DI SCHARGE END-OF-DISCRARGE
. SERIAL AJX CAPAC- | ALY AUX CAPAC-| AUX AKX | CAPAC- | ADX |
WUMBER| CELL | ELECT | PRESS|-ITY ELECT 1PRESS| CELL .| ELECT |PRESS| ITY ELECT {PRESS| CEUL | ELECT |PRESS| ITY ELECT | PRESS
{Volts)| (Volts) |(PSIA}[ (ah) | (volts) [(PSIA}| (Valts)|(Voits) [{PSIA)| (ah) | (Volts) {PSIA)] {Volts)| (Volts} [{PSIA){ (ah) | (volts) [{PSIA)

543 oz | L 203 2l r38 [—~,/73] 8 '

Sys” | 1493 | cago | - 7| /4¥ =05 &

Sy | LYo | L 255 Ll /727l 559 6

gp VAdor |2k | 2 /L /78 /e

sy | lvoo | g9 43 /4 1—23¢ | /3

5 Vogoz |- a2e | © /367 | =57/ ¢

553 |/wos 235 | /2 | 387|595 s

S5 | ftos | 14 ¥ |4y |- /03 3

S2q | /395 3 ) S|y | oo | 8

S30 14399 1, /5| 4| /e | s /3
537 F1393) .02 7| 454y 09/ b

532 | /3960, 27 | S5 L g¥| —ugu | o

533 | /395 | L /w0 | 42 Vb |- 535 s

537 | /L3895 /70 | 7 /g,y Lo ] 8

sag | 43931 .09 | J2 Vs E | LdusT) A

53y | A3 | axs| Fl/557 Lose §

534 |39/ | . 878 g /58 07| o

Cg£3q | 439/ ) . d86 RV e E) b

s | /392 [.039 | /9 |7585 M~ 00s | /F

sys Vo397 |07 | 26 11637 053] /5

sy 14397 | g7 | sy /58 %] o022 /4

sz | /390 pss | so 1557 s | /2

s 8 /4357 |- p5e| /3 oGl A NES

GND-FADC (SP 11/73) Geie. FEVERSED O
\ ? &

D IS0 REC

24 9133



